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(54) Method and apparatus for providing interswitch handover in personal communication 
services systems 



(67) The system of the invention provides a method 
for handling interswitch handovers in a personal com- 
munication sen/ices (PCS) system. Specifically, the 
method of the Invention designates the original switch- 
ing system (2a) that hosts the radio port control unit 
(RPCU) {26a) that first serves the cajl as the anchor 
switch- The anchor switch maintains this status for the 
duration of the call and is always responsible for setting 
up the three-way connection to effectuate the inter- 
switch handover regardless of how many additional new 



switching systerris (2b.2c) host RPCUs (26b.26c) that 
serve the call as the mobile station (34) moves through 
the system. The additional new switching systems host- 
ing the new RPCUs always communicate with the an- 
chor switch (2a) and the call is always routed from the 
anchor switch directly to the switching system hosting 
the RPCU sending the mobile station. Intermediate 
switches (e.g.2b) are dropped from the connection 
when the mobile station exits the areas (e.g. 36b) they 
serve thereby eliminating the need to maintain connec- 
tions through prior switching systems. 
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Description 

Background of the Invention 

The invention relates, generally, to personal com- 
munication sen/Ices (PCS) systems and. more particu- 
larly, to a method and apparatus for providing inter- 
swrtch handover, or automatic link transfer, In such sys- 
Xems. 

As will be appreciated, PCS systems provide wire- 
less communication services. PCS systems, unlike oth- 
er wireless services such as cellular telephone net- 
works, are intended to provide wireless sen^ice for low 
mobility applications where the users of the PCS move 
relatively slowly over limited geographic areas. For ex- 
ample, PCS systems are intended to provide wireless 
service within business complexes, large buildings, 
commercial parks, city business districts, universities or 
the like where the customer will be walking or otherwise 
moving slowly in a limited area. Because PCS is specif- 
ically designed for low mobility applications, it does not 
require the more extensive and expensive infrastructure 
of wireless systems such as cellular telephone net- 
works. As a result, PCS wireless service can be provid- 
ed at lower cost 

The typical PCS system, defined in Bellcore Gener- 
ic Requirements GR-2801-CORE Issue 1, December 
1993, consists of a number of radio port control units 
(RPCU) each controlling a radio port having a radio 
transmitter/receiver for communicating with mobile sta- 
tions located in the geographic service area served by 
that radio port. Multiple radio port control units, arranged 
such that their service areas are contiguous, are provid- 
ed to extend the range of service beyond the geographic 
area served by a single RPCU. The RPCUs are con- 
nected to and communicate with switching systems over 
lines that transmit voice and call control signals there- 
between. The switching systems are connected to, and 
form part of, the public switched telephone network 
(PSTN). Thus, PCS users are provided with wireless ac- 
cess to the public switched telephone network via a rel- 
atively inexpensive system. 

It is to be understood that RPCUs serving contigu- 
ous geographic areas can be connected either to the 
same switching system or to different switching sys- 
tems. When a mobile station moves between areas 
served by RPCUs on the same switching system, the 
transfer of service from the current RPCU to a new 
RPCU is known as an intraswitch handover or an Intras- 
witch automatic link transfer (ALT). Such intraswitch 
ALTs are relatively simple to control by setting up a 
three-way connection in the switching system between 
the line or trunk from a remote station on the PSTN, a 
line to the current RPCU and a line to the new RPCU to 
maintain connectivity between the mobile station and 
the remote station while effectuating the handover 
Once the new RPCU is serving the call, the three-way 
connection is broken by disconnecting the line to the first 



RPCU. Because a single switching system hosts both 
the current RPCU and the new RPCU, it recognizes the 
directory numbers of the lines handling the call from both 
RPCUs and is aware of the lines' physical location in the 
5 switching system such that the switching system can 
easily set up the three-way connection. 

When a mobile station moves between geographic 
areas served by RPCUs hosted by different switching 
systems, the transfer of sen/ice from the current RPCU 

10 to the new RPCU is known as an inters witch handover 
or an interswitch ALT. Interswitch handovers have prov- 
en to be much more difficult to control than intraswitch 
handovers because the switching system hosting the 
new RPCU must complete the handover based on in- 

^5 formation that kientifies the call in other switching sys- 
tems. The problem of providing interswitch handover is 
exacerbated by the fact that standard operating systems 
and protocols are already in place for much of the PCS 
system such that any method for handling interswitch 

20 handovers must not disrupt or alter existing protocols 
and/or operating systems. For example, existing proto- 
cols require that an active mobile station be provided 
with the directory number identifying the location on the 
switching system of the line currently serving the call but 

25 not with any identification of any prior switching sys- 
tems. Any method for handling interswitch handovers 
must not alter this or other similar protocols and/or op- 
erating systenr^s. Thus, the switching system hosting the 
new RPCU, based on the directory number provided by 

30 the mobile station, must return to the switching system 
hosting the current RPCU to locate the call and set up 
the three-way connection which must be created to 
maintain connectivity between the remote station and 
the mobile station during the handover. Where a mobile 

35 Station travels to RPCUs on more than one new switch- 
ing system, connections between each of the prior 
switching systems must be maintained. Moreover, it is 
possible that the call will reappear at a switching system 
that hosts a prior connection, a process known as shoe- 

40 lacing, where a single switching system maintains two 
or more connections for a single call. It will be appreci- 
ated that the need to maintain all prior connections re- 
sults In the allocation of a significant amount of valuable 
network resources for each call and unnecessarily com- 

45 plex routing. Finally, it is extremely difficult, and requires 
complex protocols, to provide supplementary services 
such as conference calling and call waiting where a plu- 
rality of switching systems are connected together Fur- 
ther, while PCS and cellular systems both provide wire- 
so less communications service, the standards and proto- 
cols governing the operation of PCS differ from those of 
cellular such that existing cellular techniques are not 
transferable to PCS. 

Thus, a problem in the art exists in that a satisfac- 

55 tory method for handling interswitch handovers in a PCS 
system that is compatible with existing PCS protocols 
has not been developed. 
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Summary of the Invention 

The system of the invention solves the above-noted 
problenns and provides a method for handling inter- 
switch handovers in a PCS system that simplifies call s 
routing and minimizes the use of network resources. 
Specifically, the method of the invention designates the 
switching system that hosts the RPCU that first serves 
the call as the anchor switch. The anchor switch main- 
tains this status for the duration of the call and is always 
responsible for setting up the three-way connection to 
effectuate the interswitch handover regardless of how 
many additional new switching systems host RPCUs 
that serve the call as the mobile station moves through 
the system. Each additional switching system commu- 
nicates with the anchor switch and the call is always 
routed from the anchor switch directly to the switching 
system hosting the RPCU serving the mobile station. 
Thus, intermediate switches can be dropped from the 
connection when the mobile station exits the areas they 
sen^e thereby eliminating the need to maintain connec- 
tions through the previously used switching systems 
and minimizing the network resources allocated to the 
call and simplifying the routing of the call. 

Brief Description of the Drawing 

FIG. 1 is a block diagram showing a PCS switching 
system; 

FIGS. 2A-2E are blocic diagrams showing the rout- 
ing of a call using the interswitch handover system 
of the invention; 

FIGS. 3A and SB are flow charts illustrating the 
method of operation of the system of the invention. 

Detailed Description 

The operation of the system of the invention will be 
described with particular reference to the PCS system 
shown generally at 1 in FIG. 1. PCS system 1 consists 
of an ISDN electronic switching system 2 such as de- 
scribed in U.S. Patent No. 4,592,048 issued to Beckner 
et al. on May 27, 19B6. Such a switching system can 
consist of one of the 5ESS® family of switches, de- 
scribed in AT&T Technical Journal . Vol. 64, No. 6, part 
2, pp. 1305-1564, July/August 1985, and nr^nufactured 
by AT&T. The architecture of such a switching system 
includes a communications module 4 forming a hub and 
having a plurality of switch modules 6, and an adminis- 
trative module 8 emanating therefrom. Each switch 
module 6 Is controlled by processor 7 including a local 
data base and provides call processing, time division 
switching and signaling for the lines and trunks to which 
it Is connected. Line units 10 provide interface to cus- 
tomer lines that connect to customer premise equip- 
ment, and trunk units 12 provide interface to trunks that 
connect the other elements of the network such as 
switches. Circuit units 14 provide tones, announce- 



ments, recorded messages, tone decoding and the like. 
The administrative module 8 provides functions that can 
be centralized such as maintenance control, craft inter- 
face, text and data base management, call routing and 
time slot allocation. The administrative module 8 con- 
sists of a control unit such as the AT&T 3B21D duplex 
processor 16 and main memory store 18. In some sys- 
tems the administrative module is assisted by a sepa- 
rate processor that performs some of the administrative 
functions. The administrative modules also can include 
an input/output processor 20 providing communication 
between switching system 2 and peripheral devices 21 
such as terminals, printers or the like. Communications 
module 4 is the hub of the switching system and allows 
communication between the administrative module 8 
and the switch modules 6. Communications module 4 
consists of a message switch that provides the admin- 
istrative module-to-switch module and switch module- 
to-switch module message communications and a time 
multiplexed switch providing the switch module-to- 
switch module and switch module-to-administrative 
module time slot connection for voice and data commu- 
nication and the clock distribution. Switching system 2 
further Includes a conference or three-way switching cir- 
cuit 25 including a three port connection capable of es- 
tablishing three way calls as will be understood by one 
skilled in the art. It will be appreciated that while the pre- 
viously described switch architecture relates specifically 
to the AT&T SESS® switch, any switch having similar 
capabilities may be used and the specific switch archi- 
tecture may vary. 

A plurality of radio port control units (RPCU) 26 are 
connected to the tine units 10 of switch nrtodules 6 of 
switching system 2 via basic rate interface (BRI) lines 
28. It will be appreciated that preferably each RPCU is 
connected to switching system 2 by a plurality of lines 
28 such that each RPCU can serve calls to a plurality of 
mobile stations simultaneously. The basic rate interface 
is based upon a standard 144 Kb/s interface and typi- 
cally supports a maximum of 2B + 1 D channels. The two 
B-channels each transmit 64 Kb/s for circuit switched 
connections including voice and data. The one D-chan- 
nel transmits 16 Kb/s and transports all Q.931 control 
signaling and packet switched connections. While the 
RPCUs 26 are connected to the switching system 2 by 
lines 28 it will be understood that the RPCUs could be 
connected to the switching system by trunks connected 
to trunk units 12, if desired. Each RPCU 26 controls one 
or more radio ports 30 that comprises a radio transmit- 
ter/receiver for establishing the air interface 32 between 
the radio port 30 and mobile stations 34. Each radio port 
30 serves mobile stations located within the geographic 
area 36 served by the radio port. By providing a plurality 
of radio ports, where the service areas 36 of the ports 
are arranged contiguously, the geographic service 
range of the system can be extended indefinitely. 

/Vn access manager 46 communicates with each of 
the RPCUs either through switching system 2 as illus- 
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trated or by a direct data link between the RPCU and 
the access manager. The access manager 46, as is 
known in the art. includes a processor responsible for 
call processing functkjns and n^iaintains a memory res- 
ident copy of customer data in data base 48. Specifical- 
ly, the access manager is responsible for monitoring the 
mobile stations, authentication, audit control, overload 
control and the like. 

Switching system 2 is also connected to the public 
switched telephone network 42 and to a signaling net- 
work 43 such as an SS7 network. Calls can be connect- 
ed between mobile stations 34 and customer premise 
equipment (CPE ) such as terminals, station sets, mobile 
stations or the like in the PSTN or connected to a CPE 
40 served by switching system 2 via customer service 
line 41 as will be understood. For explanatory purposes, 
the CPE at which a call from mobile station 34 is termi- 
nated or from which a call to mobile station 34 is origi- 
nated is designated a remote station in this application 
regardless of whether it is sensed by switching system 
2 or is in the PSTN 42. 

Under existing PCS protocols, when a mobile call 
is served by RPCU 26, a specific one of lines 28 con- 
necting RPCU 26 to switching system 2 is allocated for 
that call. As will be appreciated, each of lines 28 is con- 
nected to the switching system 2 at a predetermined 
physical location or port. The physical location or port to 
which each line is connected is identified by a directory 
number that identifies the switching system hosting that 
port and the physical location of the port within that 
switching system, it should be noted that the directory 
number assigned to the physical location or port in 
switching system 2 is not the same as. and is not related 
to, the public directory number associated with the mo- 
bile stations. Thus, any switching system in the network 
can locate any line if it is provided with the directory 
number for that line. PCS protocols require that the di- 
rectory number kientifying the location of the line serving 
a call to or from mobile station 34 be provided to the 
mobile station at the time of initial call set up. The mobile 
station retains the directory number in a local memory 
and provides the directory number to the new switching 
system during handover procedures such that the new 
switching system can identify the line sen/ing the call In 
the current switching system. 

To effectuate a handover in the existing PCS sys- 
tem, the new RPCU receives the directory number from 
the mobile station as the mobile station moves into the 
geographic area sensed by the new RPCU. The direc- 
tory number, as previously explained, identifies the lo- 
cation of the line in the switching system hosting the 
RPCU currently serving the call. The new RPCU sends 
a call set up request to its associated switching system 
requesting that a call be set up to the current RPCU. 
Assuming that both the current RPCU and the new 
RPCU are connected to the same switching system (in- 
traswitch handover), the switching system locates the 
call based on the directory number and sets up a three- 



way connection between the rerrrate station, the current 
RPCU and the new RPCU to maintain connectivity be- 
tween the remote station and mobile station during the 
handover. For example, an intraswitch handover in the 

5 system illustrated in FIG. 1 requires a three-way con- 
nectkjn between remote station 40. the RPCU 26 cur- 
rently serving the call and the new RPCU. Once the 
handover is completed, the three-way connection is bro- 
ken and the call is routed from the remote station to the 

10 new RPCU through the switching system hosting the 
new RPCU. 

As will be appreciated, intraswitch handovers can 
easily be made under this protocol because the switch- 
ing system hosts both RPCUs. As a result, the switching 
1B system can internally locate the lines to both RPCUs 
and set up the three-way connection. Moreover, when 
the switching system breaks the three-way connection 
after the handover is complete, no superfluous network 
resources are used and the call is routed between the 
20 remote station and mobile station through a single 
switching system. 

The first interswitch handover can also be relatively 
easily made under existing PCS protocols. When a mo- 
bile station moves from the original switching system to 
25 a first new switching system, the mobile station provides 
the directory number of the original switching system to 
the first new switching system. The first new switching 
system sends an ALT request to the identified original 
switching system and the original switching systems 
30 creates the three-way connection as previously de- 
scribed. Moreover, the new switching system provides 
the mobile station with a new directory number identify- 
ing the location of the line serving the call on the new 
switching system as required by PCS protocols. Again 
3S no superfluous network resources are used because the 
call is routed from the remote station through original 
switching system and the new switching system directly 
to the mobile station just as if mobile station 34 was a 
stationary CPE served by the new switching system. 
40 Existing PCS protocols do not. however, efficiently 
handle a second interswitch handover where the mobile 
station moves to another geographic area served by a 
second new switching system. In such prior art systems, 
the mobile station provides the directory number from 
45 the first new switch ing system to the second new switch- 
ing system and the second new switching system sends 
an ALT request to the first new switching system. The 
first new switching system sets up the three-way con- 
nection and handover is completed as previously de- 
BO scribed. Significantly, the call is now routed from the 
original switching system, through the first new switch- 
ing system to the second new switching system. The 
first new switching system is used only because of the 
limitations of the existing handover procedure and is not 
55 required for normal call routing. Thus, network resourc- 
es are inefficiently allocated and routing is unnecessar- 
ily complex. Moreover, every time the mobile station 
moves to another switching system (including switching 
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systems that are already serving the call) a separate 
connection is established and the string of connected 
switching systems lengthens and becomes more com- 
plicated. 

The method of the invention overcomes this prob- 
lem as will be hereinafter explained Referring more par- 
ticularly to FIGs. 2A-2E, a typical PCS system includes 
a plurality of RPCUs connected to a plurality of switching 
systems. For illustrative purposes three switching sys- 
tems 2a, 2b, and 2c are shown hosting RPCUs 26a, 26b. 
and 26c, respectively. It will be appreciated, however, 
that a greater or fewer number of switching systems and 
RPCUs may be provided and that each switching sys- 
tem can host a plurality of RPCUs. To facilitate explana- 
tion of the operation of the system of the invention, the 
switching system that Initially receives a call to or from 
mobile station 34 is designated the anchor switch, the 
switching system presently serving the call is designat- 
ed the current switch and the switching system that will 
serve the call when the mobile station leaves the current 
switch is designated the new switch. 

FIG. 2A illustrates the situation where a call Is re- 
ceived at switching system 2a that either originated at 
mobile station 34 or that originated at a remote station, 
such as CPE 40, and terminated at mobile station 34. 
In the illustrated embodiment, the call path through 
switching system 2a is represented by line 50 and con- 
nects BRI line 2Ba from RPCU 26a to customer service 
line 41 from CPE 40. 

As will be appreciated, the specific line 28a serving 
the call is connected to switching system 2a at a prede- 
termined physical location or port 47. Port 47 is identified 
by a directory number DN^ that identifies to the network 
the switching system to which the line is connected and 
the line's physical location or port in that switching sys- 
tem. Thus, the physical location of any line in the system 
can be identified by its corresponding directory number. 
When a call is set up. a line is selected to serve the call 
and the selected line is identified by its directory number. 
Under existing PCS protocols, the directory number Is 
transmitted to the mobile station 34 served by the se- 
lected tine such that the mobile station can identify the 
line serving its call. In the illustrative embodiment direc- 
tory number DNi is transmitted to the mobile station 34 
over air interface 32. 

In the scenario illustrated in FIG. 2A, switching sys- 
tem 2a is the host switching system for the RPCU 26a 
serving the original call to mobile station 34 and is, there- 
fore, designated the anchor switch. Because RPCU 26a 
is presently serving the call, switching system 2a is also 
the designated current switch. As the anchor switch, it 
is responsible for all of the call handovers for mobile sta- 
tion 34. It will be appreciated that any switching system 
can constitute the anchor switch provided it hosts the 
RPCU that initially serves the call. The anchor switch 
maintains a record in a data base identifying it as the 
anchor switch for the call. The record also includes an 
identification of the incoming line or trunk connected to 



e 

the remote party, the directory number of the line con- 
nected to the RPCU, an identification of the trunk con- 
nected to the switching system hosting the RPCU where 
the RPCU is not hosted by the anchor switch, and the 
s telephone number of the mobile station. In the illustrated 
switching system 2. the record can be kept in memory 
18 of administration module 8 (FIG. 1), in a local data 
base of one of the switch modules 6 or in another data 
base. 

Referring to FIG. 2B, as mobile station 34 moves 
from the area 36a served by RPCU 26a to the area 36b 
served by RPCU 26b, RPCU 26b establishes radio con- 
tact with mobile station 34. Based on the strength of the 
signal (or such other criteria that detennines the move- 
ment of a mobile station from one area to the next), 
RPCU 26b determines that it should be serving the call 
(i.e. that mobile station is in area 36b). as will be under- 
stood. Switching system 2a is designated the anchor 
switch and the current switch while switching system 2b 
is designated the new switch. 

RPCU 26b communicates with access manager 46 
(see FIG. 1) for purposes of authenticating the call and 
the like as will be understood. Once the RPCU 26b re- 
ceives an acknowledgment from access manager 46, 
RPCU 26b selects a line 28b for serving the call and 
sends an ALT request in a call set up message over line 
28b to switching system 2b including directory number 
DN^ received from mobile station 34. Switching system 
2b, based on DN-,, identifies switching system 2a as the 
current switch. Accordingly, switching system 2b (the 
new switch) sends a call set up message over data link 
52 to switching system 2a (the current switch) including 
an ALT request for the identified directory number DN^. 
Switching system 2a, in response to the ALT request, 
sets up a three-way connection between CPE 40, RPCU 
26a and RPCU 26b using three port connection 25 as 
is known in the art, shown in FIG. 2B, The physical lo- 
cation or port 49 of line 28b on switching system 2b is 
identified by directory number DN2 and directory 
number DNg is provided to mobile station 34 as required 
under existing PCS protocols and to the anchor switch, 
switching system 2a, such that the anchor switch can 
map the location of the call in the new switch to the 
record of the call stored in memory 18 to uniquely iden- 
tify the call. 

The three-way connection is maintained until the 
handover to RPCU 26b is completed. Once.the hando- 
ver is completed switching system 2b sends an ALT re- 
quest in a call set up message via data link 52 to switch- 
ing system 2a acknowledging that the handover is com- 
pleted and that RPCU 26b is serving the call. Upon re- 
ceipt of the acknowledgment message, switching sys- 
tem 2a breaks the three-way connection such that the 
call is routed from CPE 40 through switching system 2a 
to switching system 2b and RPCU 26b as shown by line 
55 in FIG. 2C. Switching system 2a maintains its status 
as the anchor switch and switching system 2b is desig- 
nated the current switch. Moreover, switching system 2b 
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maintains a record in its memory 18 (or in another data 
base) that Identifies switching system 2a as the anchor 
switch and is used to identify the anchor switch when 
an ALT request is made at switching system 2b. 

Referring to FIG. 2D, as the nrrabile station 34 
moves from area 36b served by RPCU 26b to the area 
36c served by RPCU 26c, RPCU 26c establishes radio 
contact with mobile station 34. RPCU 26c, based on the 
strength of the signal, for example, from mobile station 
34, determines that it should be sending the call as will 
be understood. Switching system 2a maintains its status 
as the anchor switch, switching system 2b maintains its 
status as the current switch and switching system 2c is 
designated the new switch. 

After performing the authentication procedure with 
the access manager 46 as previously described, RPCU 
26c sends an ALT request in a call set up message (in- 
cluding directory number DNg) via line 28c to switching 
system 2c requesting that switching system 2c create a 
call path for the call identified by directory number DN2. 
Switching system 2c sends an ALT request in a call set 
up message over data link 53 to switching system 2b, 
the current switch identified by the directory number 
DNg. Because switching system 2b did not originally 
host the call, it is not the anchor switch. Therefore, upon 
receiving the ALT request from switching system 2c (the 
new switch), switching system 2b (the current switch) 
retrieves the identity of the anchor switch from its data 
base 1 8 and responds to the ALT request from switching 
system 2a with a message identifying the anchor switch 
and also with instructions to release any resources re- 
served as a result of switching system 2c having sent 
out the prevbus ALT request in a call set up message. 
The new switch, switching system 2c, then sends an 
ALT request in a call set up message directly to the an- 
chor switch, switching system 2a, as identified by 
switching system 2b. The new switch, switching system 
2c, also maintains a record in its memory 18 identifying 
the anchor switch for future reference should mobile sta- 
tion 34 move to an area served by an RPCU on another 
switching system. 

Switching system 2a, in response to the ALT re- 
quest in a call set up message from the switching system 
2c, sets up a three-way connection such that the call 
from CPE 40 communicates with both RPCU 26b and 
RPCU 26c as best shown in FIG, 2D. Once the hando- 
ver is completed, RPCU 26c sends a message to 
switching system 2a acknowledging that the handover 
is complete and that RPCU 26c is serving the call. The 
directory number DN^ identifying the location or port 57 
of line 2Bc on switching system 2c is provided to mobile 
station 34 as is presently done under existing PCS pro- 
tocols. The three-way connection is broken at switching 
system 2a such that the call is routed through the anchor 
switch directly to the new switch without routing through 
switching system 2b as shown by line 57 in FIG. 2E. 

It is to be understood that routing directly from the 
anchor switch to the new switch does not preclude the 



use of intermediate switches for nomnal routing purpos- 
es. By routing the call directly from the anchor switch to 
the current switch, it is meant that the prior current 
switches £ire bypassed or disconnected. It should be 
s noted that where intermediate switches are used to 
route the call, these intermediate switches constitute the 
normal routing path for any call between the anchor 
switch and new switch, such that no extra network re- 
sources are used because of the interswitch handover. 
10 The method of operation of the system will be de- 
scribed with specific reference to the flowchart of FIGs. 
3A and 38. The system is initiated when a call is re- 
ceived at a switching system either to or from a mobile 
station served by an RPCU hosted by that switching sys- 
is tern (block 301 ). The switching system routes the call in 
the known manner, provides the appropriate directory 
number to the mobile station and maintains a record 
identifying itself as the anchor switch (block 302). If the 
mobile station moves to an area served by a new RPCU 
20 (block 303), the anchor switch determines if the RPCU 
is hosted by the same anchor switch (block 304). If it is, 
a three-way connection is established and a handover 
is completed in the known manner (block 305). If the 
new RPCU is not hosted by the anchor switch, the new 
25 switch hosting the new RPCU sends an ALT request in 
a call set up message to the anchor switch (including 
the new directory number of the line serving the call) in 
response to a call set up message from the new RPCU 
and maintains a record of the identity of the anchor 
30 switch (block 306). In response to the ALT request, the 
anchor switch sets up a three-way connection between 
the anchor RPCU, the new RPCU and the remote sta- 
tion (block 307). The three-way connection is broken 
once the handover to the new RPCU is completed such 
-35 that the call is routed through the anchor switch to the 
current switch (block 308). If the mobile station moves 
to another area (block 309) and this area is served by a 
new RPCU hosted by the current switch (block 310), a 
three-way connection is established in the current 
40 switch and a handover is completed in the normal man- 
ner and the newdirectory number of the line serving the 
call is provided to the anchor switch (block 311). If the 
mobile station moves to an area served by a RPCU host- 
ed by another new switch (block 310), the new switch 
45 sends an ALT request in a call set up message to the 
current switch in response to a call set up rec|uest from 
its RPCU (block 312). The current switch, in response 
to the ALT request, sends a message back to the new 
switch identifying the anchor switch (block 313). The 
50 new switch maintains a record of the identity of the an- 
chor switch (block 31 4) and sends an ALT request in a 
call set up message to the anchor switch (block 315). In 
response to the ALT request, the anchor switch sets up 
a three-way connection between the remote station, the 
55 current RPCU and the new RPCU (block 31 6). Once the 
handover is complete, the three-way connection is bro- 
ken and the call is routed from the anchor switch directly 
to the new switch (block 31 7). This process is repeated 
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every time the mobile station travels to an area hosted 
by a new RPCU such that the need to maintain the con- 
nections between intermediate switching systems Is 
eliminated. 

As a result of the handover system of the invention. 5 2. 
the call is routed directly from the anchor switch to the 
current switch without the need to maintain the connec- 
tion through switching systems that had previously 
served the call. This eliminates the problem of maintain- 
ing prior connections where a call Is routed through a io 
plurality of switches that had previously served the call 3. 
but are no longer required for normal routing purposes. 
Moreover, the handover system of the invention pro- 
vides for interswitch handover without affecting existing 
PCS protocols. A further advantage of the interswitch 4. 
handover procedure of the invention Is that it facilitates 
the handling of interactions with supplementary teleph- 
ony services such as conference calling and call waiting. 
The process of the invention allows these supplemen- 
tary services to be controlled at the anchor switch, great- 20 
ly simplifying the protocols for controlling these services 5. 
thereby enhancing the networks ability to provide sup- 
plementary services. 

It is to be understood that the above description is 
only of one preferred embodiment of the invention. Nu- 2S 
merous other arrangements may be devised by one 6. 
skilled in the art without departing from the scope of the 
invention. The invention is thus limited only as defined 
in the accompanying claims. 

30 7. 

Claims 

1. A method for routing calls in a wireless telecommu- 8. 
nications system having a plurality of switching sys- 35 
terns in communication with one another, selected 
ones of said switching systems each hosting a radio 9. 
port control unit (RPCU) for communicating over an 
air interface with a mobile station, comprising the 
steps of: 

1C 

serving a call from a first RPCU hosted by a first 
of said plurality of switching systems; 
transferring the call to a second RPCU hosted 
by a second of said plurality of switching sys- ^ 
terns; 

identifying a third RPCU for serving the call, 
said third RPCU being hosted by a third of said 
plurality of switching systems; 
sending a call set up request from the third 
RPCU to said third switching system; 
sending a first automatic link transfer (ALT) re- 
quest to the second switching system; 
transmitting the identity of the first switching 
system to the third switching system in re- 
sponse to the first ALT request; 
transmitting a second ALT request to the first of 
said plurality switching system; and 



routing the call from the first switching system 
to the third switching system without routing 
through the second switching system. 

The method of claim 1 , further comprising the steps 
of connecting the call from the second RPCU at a 
predetermined location on said second switching 
system and identifying the predetermined location 
with a first directory number 

The method of claim 2, further including the step of 
providing said first directory number to said third 
switching system. 

The method of claim 3, wherein the first directory 
number is provided to said third switching system 
by said mobile station to allow said third switching 
system to identify the call in said second switching 
system. 

The method of claim 1 , wherein the step of trans- 
mitting the identity of the first switching system in- 
cludes the step of identifying the first switching sys- 
tem by the second switching system. 

The method of claim 1 , wherein the step ot routing 
the call includes the step of creating a three-way 
connection in said first switching system. 

The method of claim 6, further including the step of 
creating the three-way connection between the sec- 
ond RPCU, the third RPCU and a remote station. 

The method of claim 7, further including the step of 
breaking the three-way connection. 

The method of claim 1, wherein the first switching 
system constitutes an anchor switch where all inter- 
switch handovers are controlled. 

A method for providing interswitch handovers in a 
personal communications services (PCS) telecom- 
munications system having a plurality of switching 
systems in communication with one another, select- 
ed ones of said switching systems each hosting a 
radio port control unit (RPCU) for communicating 
with mobile stations located in an areg served by 
the RPCU, comprising the steps of: 

routing a call between one of said mobile sta- 
tions and a remote station through a first 
switching system, said mobile station being lo- 
cated in a first area; 

transferring the call through a second switching 
system from the first switching system to main- 
tain the connection between the mobile station 
and remote station when the mobile station 
moves to a second area; 
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transferring the call through a third swrtching 
system from the first switching system to main- 
tain the connection between the mobile station 
and remote station when the mobile station 
nrwves to a third area and disconnecting the s 
second switching system from the call. 

11. The method of claim 10, further including the step 
of using a radio port control unit with each of said 
first, second and third switching systems to provide io 
an air interface with the mobile station. 

12. The method of claim 10, wherein the step of trans- 
ferring the call through a second switching system 
includes the step of creating a three-way connec- ^5 
tion in the first switching system between the re- 
mote station, the first switching system and the sec- 
ond switching system. 

13. The method of claim 10, wherein the step of trans- 20 
ferring the call through a third switching system in- 
cludes the step of creating a three-way connection 

in the first switching system between the remote 
station, the second switching system and the third 
switching system. 2S 



means for routing the call from the first switch- 
ing system to the third switching system without 
routing through the second switching system. 

16. The apparatus of claim 1 5. further including means 
for connecting the call from the second means for 
communicating at a predetermined location on said 
second switching system, said predetermined loca- 
tion being identified by a first directory number 

17. The apparatus of claim 16, further including means 
for providing said first directory number to said third 
switching system. 

18. The apparatus of claim 17, wherein means for pro- 
viding the first directory number to said third switch- 
ing system comprises said mobile station. 

1 9. The method of claim 1 5, wherein the means of rout- 
ing the call includes a means for creating a three- 
way connection in said first switching system. 



14. The method of claim 10, wherein the first switching 
system constitutes an anchor switch where all inter- 
switch handovers are controlled. 

30 

1 5. An apparatus for routing calls in a wireless telecom- 
munications system having a plurality of switching 
systems in communication with one another, select- 
ed ones of said switching systems each hosting a 
means for communicating over an air interface with 3S 
a mobile station, comprising the steps of: 



a first means for communicating hosted by a 
first of said plurality of switching systems for 
serving a call to or from a mobile station; 40 
means for transferring the call to a second 
means for communicating hosted by a second 
of said plurality of switching systems; 
means for identifying a third means for commu- 
nicating for serving the call, said third means 4S 
for communicating being hosted by a third of 
said plurality of switching systems; 
means for sending a call set up request from 
the third means for communicating to said third 
switching system; so 
means for sending a first automatic link transfer 
(ALT) request to the second switching system; 
means for transmitting the identity of the first 
switching system to the third switching system 
in response to the first ALT request; ss 
means for transmitting a second ALT request 
to the first of said plurality switching system; 
and 
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